Summary. Seven Hereford cows with single calves were bled by jugular venepuncture, daily from parturition until 63\p=n-\79 days post partum; 6 of the cows were also bled through jugular cannulae every 15 min for 8 h every 10 days. The average post-partum interval to first oestrus was 59\m=.\8\ m=+-\3\m=.\7days for 5 of the cows.
Introduction
Following parturition in the cow there is a significant period of anoestrus, of variable length (Morrow, Roberts & McEntee, 1969) . This period of reproductive inactivity is longer in the suckling or intensively milked animal (Morrow et al., 1969; Short, Bellows, Moody & Howland, 1972) . In the suckling beef cow post-partum anoestrus can be <50 days or >90 days (Morrow et al., 1969) , and an excessively long anoestrus creates managerial problems if a calf crop per year is expected. Follicular development is apparently depressed in the post-partum cow and recovers at a variable rate, again being slowest in the suckling cow (Wagner & Oxenreider, 1971) , and ovulation can often occur initially without any external manifestations of oestrus initially, showed periodic fluctuations, culminating eventually in a preovulatory surge. Other workers have shown for dairy and beef cattle that serum concentrations of oestrogen are low after parturition (Smith, Edgerton, Hafs & Convey, 1973; Corah, Quealy, Dunn & Kaltenbach, 1974) and that progesterone concentrations may in fact rise before first oestrus (Pope, Gupta & Munro, 1969; Donaldson, Bassett & Thorburn, 1970; Lamming & Bulman, 1976; Webb, Lamming, Haynes, Hafs & Manns, 1977; Schams et al., 1978) . Recent 
Assays
All blood samples were centrifuged immediately and heparinized plasma was stored at -15°C until assayed. Plasma samples were analysed by established radioimmunoassays (Rawlings, Kennedy, Chang, Hill & Henricks, 1977) ), the assay blank was 24-4 + 9-2 pg (n = 5)/tube and the inter-assay coefficient of variation was 8-5% (n = 21). Oestradiol-17ß was extracted from plasma with diethyl ether and the extracts were assayed directly using an antiserum that had a 9% cross-reaction with oestrone, but <0-01% with oestriol, oestradiol-17a and all other steroids tested (NCR-8145; Rawlings et al., 1977) . Duplicate determinations were made for all samples using 1 ml plasma and all estimations were corrected for procedural losses. The assay standard curve ran from 2-50 pg to 40 pg per assay tube, giving a sensitivity of 2-50 pg/ml plasma. The average extraction efficiency was 82 + 1-5% (n = 33), the assay blank was 0-6 ± 0-33 pg (n = 21)/tube and the inter-assay coefficient of variation was 21-5% (n = 12). (Table 3) .
Discussion
The decline in plasma concentrations of oestradiol-17ß following parturition and the subsequent levels of oestradiol-17ß resemble previous observations (Henricks, Dickey, Hill & Johnston, 1972; Hoffmann et al., 1973; Smith et al., 1973; Arije et al., 1974; Corah et al., 1974) . The variability of plasma concentrations of oestradiol-17ß in samples taken daily and more intensively may well be due to the increasing, but variable, follicular growth observed post partum. However, no significant relationship emerged between the pattern of palpable ovarian follicles and plasma concentrations of oestradiol-17ß. A variable pattern of follicular growth and atresia (Morrow et al., 1969) and plasma concentrations of oestradiol (Echternkamp & Hansel, 1973) have been previously reported in the post-partum cow. As has been previously reported (Donaldson et (Corah et al., 1974) were the source of progesterone, or that ovulation took place and that an abnormal, short-lived and sub-functional corpus luteum developed.
Plasma LH concentrations clearly increased over the post-partum period and although some variability in pattern was observed the increase was due to a modulation of the number and magnitude of the LH peaks. Maximum magnitude and frequency of LH peaks occurred about 33-10 days before the initial elevation of plasma progesterone, i.e. when there was a marked development of large follicles and large variations of oestradiol-17ß. During the period from the early progesterone elevation through first oestrus and the onset of the first normal luteal phase, the average peak concentrations of LH in plasma tended to decline. In the dairy cow and the suckling beef cow an increase in episodic secretion of LH before first ovulation has been reported (Arije et al., 1974; Stevenson & Britt, 1979) , but is not consistently noted (Schams et al., 1978) . Pituitary LH stores appear to increase post partum (Saiduddin et al., 1968) and FSH stores decline (Labhsetwar et al., 1964) . In dairy cattle plasma FSH concentrations have been reported to rise initially post partum, declining to first oestrus (Dobson, 1978) , or to exhibit no change (Schams et al., 1978) . If an extrapolation from the dairy cow to the longer post-partum period of the suckling beef cow can be made, it would appear that plasma FSH concentrations may behave in a similar pattern to those of LH observed in the present study (Dobson, 1978) . It is apparent that lactation, and especially suckling with lactation, prolong post-partum anoestrus (Short et al., 1972) . In the rat lactation suppresses LH and FSH secretion (Smith & Neill, 1977) . Therefore, following parturition and under the suppressive effect of lactation, gonadotrophin secretion appears to recover gradually in suckling beef cows, culminating in the luteinization of large ovarian follicles, or possibly in ovulation and the formation of subnormal, short-lived corpora lutea.
The exact endocrine mechanisms that are needed to permit ovulation are unclear. After the initial rise in plasma progesterone and with the recurrence of cyclicity in the suckling beef cow, plasma LH concentrations appear to decline and resemble more closely the basal values of the cyclic cow (Henricks, Dickey & Niswender, 1970) . Plasma concentrations of oestradiol-17ß do not clearly change at this time, indicating that progesterone may have an organizing effect on gonadotrophin secretion, as it appears to do in the cyclic ewe (Hauger, Karsch & Foster, 1977) , and may also be necessary to programme the resumption of behavioural oestrus (Lindsay, 1966) . In the ewe, changes in the negative feedback effects of oestradiol-17ß on LH secretion may be important in controlling the seasonally of breeding activity. However, in the lactating post-partum ewe changes in this interaction are not observed (Legan, Karsch & Foster, 1977; Foster, 1979) . In cattle, the source of the early elevation of plasma concentrations of progesterone is unclear, and the exact mechanism that stimulates and controls the duration of its secretion is also unknown. This transient rise in plasma progesterone concentration may be critical in reorganizing the ovarian-pituitary-hypothalamic axis after parturition (Webb et al., 1977) .
